The importance of citizen involvement in healthcare research and planning has been widely recognized. There is however, a lack of understanding of how best to engage older adults, Canada's fastest growing segment of the population and biggest users of the healthcare system. We aimed to address this gap by developing an understanding of the engagement of older adults and their caregivers in healthcare research and planning. We conducted a review of available knowledge on engagement in healthcare research and planning with a focus on older adults and their caregivers. A five stage engagement framework emerged from this study that can be used to guide engagement efforts. We are continuing to collaborate with older adults and decision makers to develop and test strategies based on the presented framework.
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Conclusion We have identified a framework that promotes meaningful engagement of older adults and their caregivers. We are continuing to collaborate with our community partners to further develop and evaluate engagement strategies that align with the presented framework.
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Background
There is a growing realization of the importance of involving the public in the planning and development of public services [1] . This is increasingly relevant in healthcare, where it has been recognized that a critical unexploited resource for improvement is "the knowledge, wisdom and energy of individuals and families" (p.254) [2] . It has also been acknowledged that there is a disconnect between the literature on health interventions, and the degree of interest of patients [3] . In the current movement to support a shift from episodic models of healthcare to more integrated, people-centered ones, the engagement of those who are (or are at risk to be) high users of the healthcare system, as well as their families, is essential.
The rationale for engaging patients in healthcare research has been summarized well by a recent report commissioned by the United Kingdom National Health Service in that, "public involvement in research is founded on the core principle that people who are affected by research have a right to have a say in what and how research is undertaken" (p. 12) [4] . This democratization of research has lead to increased support for community engagement approaches in research circles for a variety of reasons, including the ability to reduce or eliminate vulnerable group health disparities [5] . Engagement is especially effective with hard-to-reach communities for whom data are limited or missing in pre-existing databases [6] . Older adults, an example of these communities, represent the largest growing segment of the population and greatest users of the healthcare system. Unfortunately, the current healthcare system has not been adequately designed to meet their needs [7] . In order to transform the system to support integrated care, the engagement of older adults in healthcare research and planning is essential.
It has been suggested that a specific strategy to achieve this engagement is collaboration. Trochim and Kane [8] acknowledge that complexities of the healthcare system require approaches to knowledge generation that encourage working across disciplines to include a diverse collaboration of stakeholders at all levels of the health system. For the purposes of this paper, this collaboration will be termed transdisciplinarity, a complex term which is described by Smith [9] as collaboration that provides a link between research knowledge and decisionmaking processes to seek solutions that are "feasible, socially acceptable, appropriate, effective and sustainable" (p.161). Given this recognition of the importance of working across stakeholder groups, the principles for engaging older adults and caregivers in healthcare research and planning should be examined together from a systems level.
For such an important concept, patient engagement is an ambiguous phrase. Terms like patient involvement, client engagement, public involvement, patient-centered care and others have been used synonymously in the literature to describe this idea. For the purposes of this paper, the term "engagement" will be used and defined as, "a relative term subjectively defined by individuals or groups/ organizations that are planning to actively involve patients and their families in various health care advisory committees or care decision making" (p.4) [10] . This characterisation recognizes the importance of engaging families who play a significant role as care partners for older adults.
Despite interest in engagement in healthcare research and planning, there has not been, to our knowledge, a systematic review to understand the principles underlying engagement of older adults. A recent review by Domecq and colleagues [11] studied patient engagement in research in the general population and concluded that while engagement is feasible, more research is needed to understand the best methods to actualize this engagement. Similarly, Staniszewska and colleagues [12] have suggested that "patient-based evidence" is an important and lacking component of healthcare research. Our study builds knowledge in this negated and necessary area to improve integrated care by asking the question: what are the underlying principles needed to operationalize engagement of older adults in healthcare research and planning? Specifically this realist synthesis addresses i) the contextual factors that influence meaningful engagement of older adults in healthcare research and planning; ii) the outcome (levels of engagement) achieved through various engagement opportunities; and ii) the mechanisms necessary to achieve meaningful engagement in healthcare research and planning.
Review

Methodology
Study design -the realist synthesis method A type of synthesis that allows for considerations of what engagement approaches may work for older adults and the contextual influences [13, 14] to consider was necessary to answer this project's research questions. Realist syntheses are a type of scoping review methodology developed by Pawson [15] and Greenhalgh [16] and their colleagues. Major research funding agencies have recognized these methods as appropriate knowledge synthesis approaches [17] because they address limitations of more traditional systematic reviews and meta-analyses. These limitations include: narrowly defined effectiveness and a lack of explanation of the circumstances in which an intervention or policy does or does not work. Realist syntheses provide the necessary richness of information and explanation to guide real-world decision-making. They also evaluate a broad range of empirical evidence and assess value by allowing for an understanding of the contribution of a work rather than according to some preset criteria [13] . Kastner and colleagues [18] recognize the value of the realist synthesis when reviewing mixed types of evidence. In undertaking this synthesis, peer-reviewed and grey literature were appraised; conceptual/theoretical as well as empirical work was analyzed; research conducted using qualitative, quantitative and mixed methods and expert opinion (including the perspectives of older adults and their caregivers) was gathered.
The realist synthesis is a relatively novel and increasingly popular form of scoping review whose best practice standards are still in consideration [14] . As such, decisions were made early on in the project to follow Wong and colleague's [14] framework for realist syntheses. The realist synthesis processes of scope clarification, stakeholder involvement, systematic search and review and development/ dissemination of recommendations are consistent with accepted methods of best practice guideline development.
The five phases of the realist synthesis are similar to the steps undertaken in a traditional Cochrane review but are iterative and overlapping [15] , reflecting the real-world application of the information being synthesized. More details on the methods for this study can be found in a published protocol [19] .
The five phases of realist synthesis
Phase One: Clarifying Scope: In order to satisfy the realist synthesis goal of refining the review question and identifying a candidate theory to populate [15] , four subphases were conducted: initial consultations with stakeholders, a grey literature search, key informant interviews and a workshop.
Eight members of the SHARP (Seniors Helping as Research Partners) network were consulted to consider the project goals and the meaning of engagement. SHARP began in June 2013 as an effort to meaningfully engage older adults in the work of our research group from the partnerships and collaborations we have developed within the community, and the feedback received from these community members on their desire to be more involved in healthcare-related research. We have now recruited over 70 older adults to be engaged to their desired level in our research and planning efforts.
This consultation was followed by a grey literature search to identify candidate theories, which was conducted with snowballing techniques on Google. There was an initial focus on Canadian information at the provincial and national levels, but frameworks used internationally were identified through hand searching from countries with known interest in engagement (e.g. The United Kingdom). Two 30-minute key informant interviews with research leaders recognized as experts in healthcare engagement in Canada were conducted, audio-recorded and later transcribed. Data were coded using Lofland and colleagues [20] line-by-line coding technique.
The final step to clarify the scope was a full-day workshop conducted with 17 participants from Patients Canada, "a patient-led organization that fosters collaboration among patients, family caregivers and the healthcare community", who discussed the meaning of patient engagement and reviewed the frameworks identified from the previous sub-phases. Note-takers recorded information that was later analyzed. During this phase the "program theories" emerged (p.1) [16] to be used throughout the review.
The components of this project involving community consultation received ethics clearance from the University Of Waterloo Office Of Research Ethics (ORE# 19094).
Phase Two: Search for Evidence: The second phase of this project involved an extensive, purposive search of the peer-reviewed literature. Search Methodology: A systematic search of the following licensed databases was conducted: MEDLINE, EMBASE, CINAHL, Sociological Abstracts, Scopus and the Cochrane Database of Systematic Reviews from the earliest coverage of these databases to the date of the final search, January 2014. A description of the search terms used is described in the protocol for this review [19] including synonymous terms for engagement and healthcare research and planning. The search results were exported to RefWorks, a reference management system and duplicate results were deleted. Inclusion and Exclusion Criteria: Papers were included if they reported a description, assessment or evaluation of strategies for engagement of adults (18+), families or caregivers. Papers containing strategies relevant to older adults (age 65+) were highlighted in the abstraction. Papers focusing strictly on engagement of individuals under the age of eighteen were excluded. The review included both English and French language content.
Phase Three: Appraise primary studies and extract data: Understanding that in realist syntheses, data abstraction is an on-going, iterative process, abstraction guidelines outlined by Pawson and colleagues [15] and by Wong and colleagues [14] were followed. The abstraction table was developed in consultation with older adults to extract the necessary data. In the appraisal of the studies, questions influenced by Kastner and colleagues [21] were asked to assess relevance. Rigour, or the quality of the article was assessed [14] .
Phase Four: Synthesize evidence and draw conclusion: Using an emergent approach, article abstraction to saturation and line-by-line coding were conducted independently by the investigators [20] . Random sampling was employed to select articles for coding. As each article was reviewed, and re-read, codes to capture themes or concepts related to the initial rough theories and engagement opportunities that emerged from the data were created and iteratively revised. For a realist synthesis, Pawson and colleagues [22] suggest reviewers should aim for theoretical saturation rather then encyclopaedic coverage. Through an iterative process, the emerging themes were used to populate the candidate program theories that both confirmed and refined components of the frameworks as described in the methodology of Wong and colleagues [14] . Through frequent research team meetings the data were examined for information related to the context, potential mechanisms and outcomes (CMOs) of meaningful engagement. Central to realist syntheses, these CMO structures aim to explain, within a particular context, what underlying process (mechanism) occurs to achieve a specific outcome [14] . CMOs are useful in supporting or refining the original theories to develop the final program theory displayed in the results section.
Phase Five: Disseminate, implement and evaluate: A half-day workshop with 11 participants from Patients Canada was conducted to discuss the findings from the synthesis; notes from the discussions were recorded by three students. The information gathered from this consultation session was synthesized to finalize the principles for engagement of older adults in healthcare research and planning.
Results
Phase One: Initial consultations with the SHARP network helped to shape an understanding of the term "engagement" from the perspective of older adults and to confirm the validity of the research question.
Further clarification came from the key informants. They suggested one commonly used framework in the area of patient and citizen engagement, the Spectrum of Engagement [23] . This framework describes engagement as ranging from an "inform" level where the public is provided with information, to increasing levels of public engagement with "empower" at the highest end, where final decision-making is in the hands of the public. Key informants both emphasized the role that the context plays in engagement opportunities, "it's not that you can take the framework and apply it across the whole spectrum of care for that particular group, it's based on that particular situation that is impacting them for the moment, and it might be a very specific kind of approach or strategy, very specific…" (Key Informant, personal communication, 2014).
The information from these two sub-phases was helpful in shaping the grey literature search that retrieved a number of frameworks. These were abstracted and discussed, highlighting eight frameworks for further review: Consumer, Carer and Community Engagement Model [24] ; Shared Decision Making Model [25]; Person-Centered Practice Conceptual Framework [25] ; Ladder of Citizen Participation [26] ; Spectrum of Engagement [23] , Spectrum of Participation [27] ; Community Engagement Model [28] ; and the 8 Dimensions of Patient-Centered Care [29] .
After reviewing each framework with members of Patients Canada (as described above) the participants suggested two frameworks that could be used to guide the review. The Spectrum of Participation [27] presents the same stages of engagement as the Spectrum of Engagement, but has evolved into a circle. This is an important difference for older adults as participants perceive the circle as more of a depiction of reality, highlighting that people should be able to move between any level, at any period of time. One participant said, "I can understand this model [Spectrum of Participation], which is important. For a diagram to work, it should be intuitively comprehensible" (Participant, personal communication, 2014).
The 8 Dimensions of Patient-Centered Care [29] was also selected as representing areas that would be necessary to consider in engaging older adults in healthcare research and planning.
Phase Two and Three: Fig. 1 shows the number of studies included at each stage of the review. The search yielded a total of 15, 683 articles once duplications were removed. The articles first underwent a title and abstract review; 10,467 articles were excluded. Six hundred and fifty-two articles focused on engagement in healthcare decision-making, these were set aside for another realist review conducted by the GHS Research Group. One hundred and forty-seven articles that focused on cognitive impairment were also set aside as engagement techniques for this population might be unique and require further analysis. The remaining 562 articles (546 English research/ planning papers and 16 French) underwent a full-text review for this manuscript. Reviewers independently sorted articles into three categories; Exclude, Theory or Evidence/Intervention, one reviewer was responsible for the French language articles. The criteria for inclusion were met if the article reported a description, assessment or evaluation of strategies for engagement of adults (18 years and older), families or caregivers. Articles were excluded if the article focused on individuals under the age of 18. Those that focused on theoretical development were excluded from the review but were examined for relevant models and were retained to inform the discussion of this paper.
To assess inter-reviewer agreement on article retention, a sample of articles was reviewed independently by two reviewers and results were compared using a kappa statistic [17] where a score of k = 0.63 was achieved, considered "good" using Altman's [30] criteria (>.60). The reviewers met numerous times throughout the sorting process to discuss and remain consistent.
Of the 546 English articles, 187 articles focused on theory (meaning that they did not discuss a specific engagement experience or initiative) and were set aside to inform discussion and theory development, the remaining 359 were considered to have sufficient evidence to be included in the final sample for data abstraction. Of the 16 French studies, five focused on theory and 11 were included in the final sample to be abstracted. In total, the final sample of included articles was 370. One hundred and thirty one of these were abstracted and coded before the reviewers reached theoretical saturation.
Phase four: Analysis of the articles revealed that the majority of the work in this area was conducted in the United Kingdom (33 studies, 25 %). Fifteen (11 %) were conducted in Canada, 8 (6 %) in the United States, 5 (4 %) had a multinational focus.
There was a mix of articles focused on research and planning; 71 (54 %) of the articles focused on engagement in research, while 60 (46 %) discussed planning. Sixty-six percent (86) of the articles discussed engagement strategies that could be described as Involvement (e.g., system involves stakeholders in planning and policy processes through workshops) according to the Spectrum of Participation [27] while 20 % (26) of the articles were at the level of Empowerment (e.g., community identifies issues and solutions). In this phase, participant characteristics in terms of identified sub groups were analyzed. The majority of the articles (77 studies, 59 %) did not discuss a specific participant group. An example of an identified group that was discussed can be broadly termed aboriginal peoples from various nations. While this subgroup was represented in six articles (5 %), there were no significant differences in the engagement strategies discussed or the barriers/ facilitators to involving this population; the strategies mentioned were similar to those in the broader population [31, 32] .
Eleven (8 %) of the articles focussed on engaging older adults. When these articles were compared to the others in the sample, there were no significant differences related to engagement, except that age was discussed as an important consideration, where a participants' age related characteristics were found to play a role in the opportunity for meaningful engagement, for example in the accessibility of engagement opportunities [33] [34] [35] . Despite the relatively small sample of articles focused specifically on engaging older adults, a central outcome of the next phase discussed below was the validation of our framework through consultations with older adults and their caregivers. The consultation process provided us with confidence in the usefulness and appropriateness of our framework for this population and suggests a gap in the research that we have helped to address.
Phase five: Analysis of the literature has identified a framework for engaging older adults and caregivers in healthcare research and planning. Central to these is the development of a relationship between all stakeholders involved based on communication and an understanding of context-specific desired levels of engagement.
The participants at the half-day workshop held with Patients Canada felt that the 8 Dimensions of Patient-Centered Care [29] was no longer relevant to understanding engagement in healthcare research and planning. One participant told us, "this just doesn't make any sense for research" (Participant, personal communication, 2014). The investigators had discussed challenges with this framework during the abstraction phase of the project and agreed with the suggestion of the workshop participants to retain elements of the framework that were appropriate, such as ensuring an understanding of participant (patient) preferences, but to continue to search for evidence that moves beyond this framework. In the analysis that followed, elements which emerged from the literature and consultations helped to develop the following program theory (discussed throughout as a "framework" for clarity to the reader) which can be used to guide meaningful engagement with older adults and their caregivers in healthcare research and planning (Fig. 2) .
Environment
Considerations at a system level, which we termed environment to capture the breadth of this contextual influence, impact engagement opportunities for older adults and their caregivers. This occurs in complex ways, ranging from the impacts of the physical environment and resources, to policy. Policy guides engagement initiatives [36, 37] that influence organizational support. This support from the "top" is central to the success of engagement opportunities in order to address issues surrounding power imbalances between stakeholders [38, 39] . In this way, the environment may affect meaningful engagement opportunities for older adults and their caregivers.
At a more direct level, issues such as accessibility need to be taken into consideration for engagement opportunities to be successful. Disability associated with a mismatch between age related challenges and the current environment affect the opportunity to meaningfully engage older adults who represent a spectrum of ability levels. Mobility issues are an example of this. The physical location of engagement opportunities plays a role in the participation of older adults. The building where participants are being engaged needs to be accessible [33, 34] to limit barriers facing older adults who experience age-related changes (e.g., functional decline). The scheduling of engagement opportunities should ensure that older adults are able to participate [35] ; transportation is a related area of consideration [40] . Other indirect factors that affect engagement include training, scheduling, health system models, practices and culture.
There is a need to understand participant motivation to participate in research and planning. Remuneration should be examined to compensate participants for their contribution to research and planning [35, 41, 42] because of the time investment required for meaningful engagement [43] [44] [45] .
Plan
Once the environmental context is understood, it is important to plan for meaningful engagement of older adults and their caregivers in healthcare research and planning. To do this, the literature suggests that the stakeholders involved must have a mutual understanding of each other.
Investigators need to understand the characteristics [46, 47] , demographics [33, 38] , preferences [48, 49] , goals [50, 51] , expectations [52, 53] and needs [35, 43] of those with whom they are engaging. Skills [54, 55] and knowledge [56, 57] of participants also influence how older adults engage in healthcare research and planning. It is important for researchers and decision-makers to tailor engagement approaches so that they are appropriate for their target group [58] .
The participant group should be composed of a diverse and representative sample of the population in question [49, 59] . Part of this diversity is the different preferences participants have for engagement. Investigators need to create opportunities for participants to be engaged in research and planning at the level of their choice [38, 60] . Once this level is mutually understood, the engagement of the social support network (family, friends, peers and neighbours) should be considered, as they can provide valuable insight when researching and planning healthcare for older adults [38, 61] .
In the planning stages it is also important to understand who is conducting research and making decisions in the healthcare system. Through group discussion the authors decided that "Investigators" was the best term to use when discussing researchers and decision-makers involved in engaging older adults. The literature supports the relationship between investigator characteristics [50, 52, 62, 63] , preferences [64] , goals [50, 65] , expectations [35, 39, 60] and needs [64, 65] and their engagement with older adults. Investigator attitudes [55, 66] , skills [57, 58] and knowledge [65, 67] affect engagement in healthcare research and planning. For example, collaboration is a skill that is often unfamiliar to researchers [68] but important to engagement. Investigators must be reflective [69] in order to recognize their skill levels and seek training when necessary.
Establish
Relationships are central to the engagement of older adults and caregivers in healthcare research and planning. This stage of engagement is important regardless of the length, type or intensity of the engagement opportunity.
In order to establish relationships among stakeholders involved in healthcare research and planning, trust [43, 70] , role clarity [71, 72] , respect [33, 67, 73] , communication [56, 74] and information sharing [46, 48] are necessary. Other commonly cited factors that can encourage relationship building include i) flexibility, both in methodology/ structure and stakeholder openness to change [33, 49, 50] , and ii) efforts to deformalize engagement opportunities and encourage more casual and open conversation (e.g. the provision of food) [33, 35, 51, 67] .
Negative views and mistrust with healthcare and research [40] are barriers discussed both in the literature and in participant consultation, preventing meaningful engagement at all levels of participation in healthcare research and planning. One step investigators can take to overcome these barriers is asking participants about their preferred level of engagement [68] and planning accordingly.
These seemingly straightforward recommendations must be taken seriously, as the time needed to develop meaningful relationships is often not available [40, 49] . A culture of engagement needs to be encouraged in research institutions and the healthcare planning sphere. Education of all stakeholders on the benefits of engagement could be a step towards the necessary culture shift [75] .
Build
Sometimes the goal of the engagement opportunity is to build an ongoing, sustainable relationship between stakeholders. In such cases, a co-production approach is suggested between stakeholders involved in healthcare research or planning. Though not always a stage of meaningful engagement, stakeholders can build on an established relationship by co-producing the processes and desired outcomes of healthcare research and planning.
Research and planning methods influence engagement opportunities for older adults and their caregivers and are important to examine when building a long-term relationship. Although engagement is more commonplace in qualitative or participatory research methods [4] it can be incorporated into research and planning [54, 76] even in traditionally non-participatory methods, such as randomized controlled trials [77] . Investigators can engage with the public (e.g., in an advisory capacity) from the beginning of the project, involving older adults in deciding on the research question. Investigators can effectively make use of partnerships with communities by developing mutually agreed upon research agendas, timelines and goals [78] .
Efforts should be made to apply and evaluate all strategies for engagement periodically [79] . Engagement in healthcare research and planning might vary throughout a project, depending on the chosen methodology, skills and knowledge of participants, and their desire to be involved. Discussing the expected outcome of engagement as well as outcomes of research and planning with older adults and their caregivers is an opportunity within a long-term relationship to encourage meaningful engagement.
Transition
For many engagement opportunities a transition of engagement opportunities and relationships is realistic. For example, if a project is coming to an end, decisions about how to conclude or modify a relationship are important. Knowledge translation is a key mechanism for the continued development of participant and investigator engagement through the inevitable process of transition. Workshop participants shared with us that disseminating research results encourages continued engagement through the development of a meaningful relationship. The provision of timely feedback to participants is important in encouraging engagement [80] . Continuity of stakeholders and their efforts to engage were also found to be significant throughout the process of information exchange [34, 41, 81] . Knowledge translation plans should be created in collaboration with older adults and caregivers as it is essential to have ongoing collaborations with knowledge users who represent the community of interest.
The format of information is vital; cultural appropriateness and literacy levels should be assessed in the creation and dissemination of information to older adults and caregivers.. The amount of information provided to participants needs to be considered, as a lack of information reduces engagement opportunities [82] . Information provided to older adults and their caregivers should be unbiased [83] and accessible in terms of language, cultural preferences, education level and age associated decline [31, 58] .
CMO examples
To review the framework and gain insight from older adults and their caregivers into how to understand the context and mechanisms necessary to achieve outcomes of meaningful engagement in healthcare research and planning, we again engaged our stakeholders. Example CMOs are presented to display specific contexts, underlying mechanisms and subsequent outcomes that can be used to providing direction for understanding the "how", "why" and "in what context" meaningful engagement of older adults and their caregivers occurs while implementing our framework. These CMOs are useful in understanding the framework stages as stepwise, beginning with developing an understanding of the environment, following to planning the engagement opportunity, establishing and building a relationship and transitioning. Readers should note that the build stage should be considered but might not always be necessary depending on the goals of the engagement opportunity.
Environment
The first stage in meaningful engagement of older adults in healthcare research and planning is to develop an understanding of the underlying context of the environment (including funding opportunities and arrangements, system constraints and the physical environment). For example, in the context of a collaborative research environment, the mechanism of mutual valuing of experiences and knowledge will lead to the foundations necessary for the outcome of planning an engagement opportunity.
Since the context of the environment is complex and dynamic, it is important to monitor this throughout engagement opportunities in healthcare research and planning. Once the underlying environmental context is understood, the following four stages of engagement are useful in establishing meaningful engagement with older adults.
Plan
In the context of planning an opportunity for meaningful engagement of older adults in healthcare research or planning, it is important for stakeholders to be aware and develop an understanding of the values and norms of the differing groups. This should include a conversation about timelines and goals of the engagement opportunity; the Spectrum of Participation [27] is useful in understanding desired levels of engagement. The outcome of trust will be generated, identified in the literature as an important component of meaningful engagement.
Establish
Once the engagement opportunity has been planned, the context of establishing an engagement relationship follows. The mechanism here is the resource of time. By investing time in working together, the outcome is that each group (older adults and investigators) begin to develop respect for the other, creating the relational foundation on which meaningful engagement can be built. From here engagement at all levels of the Spectrum of Participation [27] can take place, regardless of time, commitment or type of project.
Build
Once a relationship is built, it is possible to sustain partnerships in healthcare research and planning through the mechanism of flexibility (in terms of time commitments, deadlines and schedules). An outcome of ongoing investment of all stakeholders in the partnership will be achieved. If a partnership is not the goal of the engagement opportunity, this stage might not be a part of the engagement opportunity.
Transition
In the context of transitioning relationships in healthcare research and planning, it is important for stakeholders to learn from each other through the mechanism of coproduction to achieve the outcome of older adults feeling valued.
Knowledge translation is a useful tool for sustained feelings of value in transition and beyond the course of an engagement opportunity. Through the co-production and translation of knowledge, older adults and their caregivers have the opportunity to learn from the research or planning process and feel valued. This important component of meaningful engagement is useful in overcoming the common criticism of tokenistic engagement in healthcare research and planning efforts.
Discussion
This review has contributed to the underdeveloped evidence of older adult engagement in healthcare research and planning. We have outlined a program theory and associated CMOs to operationalize engagement of older adults in this area. The results of this synthesis reveal that engagement strategies for the general population are relevant to older adults and caregivers. Significantly, because of our consideration of the caregiver, this realist synthesis has unearthed a framework that applies to engagement involving any (adult) age group. Our approach to this topic from the specific direction of age serves to highlight relevant aspects of meaningful engagement for older adults and caregivers. We therefore suggest that engagement opportunites be understood within the specific environment in which they are being implemented using the framework presented to understand the context, mechanisms and outcomes of meaningful engagement in healthcare research and planning.
Engagement of older adults and their caregivers in healthcare research and planning needs to be understood as a relationship in which considerations of the participants, investigators and the environment are dynamic and responsive to each other. The presented engagement framework aligns well with frameworks in this field that suggest the importance of partnership [84, 85] . Engagement of older adults and their caregivers in healthcare research and planning is a step towards an integrated system in which the patient perspective is appreciated. Ferrer and Goodwin [86] have discussed the importance of involving "people and communities as co-producers of care" (p.1) as a component of integrated care, citing "co-production" as a core principle guiding people-centered and integrated health services. The results of this project align with this notion and present a framework that could be implemented to achieve this.
The work of Carman et al. [87] incorporates certain similar aspects to our framework, recognizing the importance of partnership between all stakeholders involved in engagement. The development of our framework however engaged older adults throughout the entire process, generating important insights, which are reflected in our framework. For example, older adults involved in our project did not like the hierarchical structures that dominate the commonly cited frameworks of engagement.
The engagement framework that has developed out of this synthesis supports an evolution of the definition of patient engagement. The definition offered in the introduction of this paper by Gallivan and colleagues [10] presents participants in engagement as passive observers, suggesting that engagement is something that the organization/ investigator allows to happen. From this review we understand that true engagement breaks down power differentials and creates partnerships that are meaningful to all stakeholders involved. Specifically, to support the presented framework of older adult and caregiver engagement in healthcare research and planning, a revised engagement definition needs to discuss the idea of relationship based on authenticity, communication and expectations. The work of Supple [88] and colleagues aligns with this understanding, presenting principles aligned with meaningful engagement including involving patients early and thoughtfully in projects and throughout the dissemination process.
In regards to authenticity, participants want to know that their engagement in research will actually have an impact on their experience of the healthcare system. Older adults want to see the "fruits" of their engagement; their input affecting the processes and planning of the healthcare system. In order for this to happen, trust needs to be built. The importance of trust has been widely studied [89, 90] and linked to discussions between stakeholders about the outcomes and goals of the research or planning projects being conducted at the beginning of a project. In doing so, expectations can be understood early on and will be more likely met at the conclusion of a project.
It is essential to think about the level of engagement of older adults and their caregivers in healthcare research and planning. Some participants want to be, and are capable of being, involved in research from the beginning of the project, for example, in the formation of research questions. Others are content to participate at more of an "inform" level [27] . It is vital that investigators collaborate with the community early on in the research cycle to understand this desired level of engagement and plan accordingly. If a relationship is fostered between stakeholders, older adults will be more likely to view their role in research and planning as empowering. To understand this desired level, communication is necessary. Communication has been identified as a critical component for integrated healthcare [91, 92] . This project extends the significance of this concept to engagement of older adults in healthcare research and planning. Avoidance of tokenism is critical to encourage older adult engagement in research. As highlighted by others in the field, expectations and past experiences are critical factors influencing participants' willingness to engage in research [34, 93] . This project expands on this knowledge to understand that if a researcher promises engagement at a level of empowerment only to provide opportunities that are at a less influential level (e.g. information provision), older adults and their caregivers will likely become disenfranchised from wanting to be engaged in future healthcare research and planning opportunites.
Strengths and limitations
By using a realist synthesis method, the review has begun to explain, "how", "why" and "in what context" engagement occurs. A realist synthesis is subjective and interpretive in nature, and although our methods and steps have been documented, other researchers reviewing the same literature may arrive at different conclusions [14] . An example of this is the selection of our program theories. Throughout this process it has been recognized that there are many other theories and frameworks for engagement, however information from our key informants and the focus of our search directed us to the candidate theories chosen for this review. Participants in our consultation methods provided feedback on the theories, a process that is unique to a realist synthesis. This feedback provides support for the theories chosen.
Because of the breadth of knowledge available on patient engagement, a seemingly unmanageable number of articles were generated through our search. Our methodology, such as the implementation of random sampling of the articles for abstraction and the use of theoretical saturation, resolved this issue to provide a range of studies creating a robust basis for the development of the presented framework.
Despite the abundance of literature on engagement, there were a limited number of articles that focused on engaging older adults. The realist synthesis methodology was beneficial in remedying this, as the consultations held with older adults in the community contribute to, and verify, the knowledge gained through the literature review.
Despite our best efforts, there was a lack of diversity in the older adults with whom we consulted with; the participants were mainly Caucasian. In future projects, we plan to follow the recommendations from this review and recruit a more diverse sample by developing relationships with minority communities, reaching out to stakeholders and broadening our existing networks and once contacted working to develop trust in a coproduction approach to understanding their motivations to participate.
Another lesson that was learned in this review came by way of self-reflection and an understanding of the presented framework. Although older adults and their caregivers were involved from the conception of this project, their expectations and preferred level of engagement was not discussed with them from the inception of the project. Engaging older adults in a meaningful relationship will take time. We have begun to build this relationship and will continue to follow the proposed framework.
Conclusions
Engagement of older adults and their caregivers in healthcare research and planning is complex and should be viewed as a dynamic relationship between stakeholders. The engagement of older adults and caregivers in healthcare research and planning should be authentic, appropriate for their desired level of engagement and understood within the context of the environment. Communication to develop a relationship or partnership (if that is the goal of the engagement) is central to engaging older adults in healthcare research and planning.
Results from this project can be used to support the meaningful engagement of older adults and caregivers in research and planning necessary to move towards integrated healthcare. Engagement of those whom research and planning will most affect will better guide health system priorities and create an evidence base that can inform priorities for policy and healthcare system planning. The next steps of this project include continued collaboration with our community partners to evaluate the framework presented in this manuscript so that they can be used in the development and evaluation of healthcare research and planning engagement toolkits.
